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a b s t r a c t
Coastal zones with their natural and societal sub-systems are exposed to rapid changes and pressures
on resources. Scarcity of space and impacts of climate change are prominent drivers of land use and
adaptation management today. Necessary modiﬁcations to present land use management strategies and
schemes inﬂuence both the structures of coastal communities and the ecosystems involved. Approaches
to identify the impacts and account for (i) the linkages between social preferences and needs and (ii)
ecosystem services in coastal zones have been largely absent. The presented method focuses on improv-
ing the inclusionof ecosystemservices inplanningprocesses andclariﬁes the linkageswith social impacts.
In this study, fourteen stakeholders in decision-making on land use planning in the region of Krummhörn
(northwesternGermany, southernNorth Sea coastal region) conducted a regional participative and infor-
mal process for local planning capable to adapt to climate driven changes. It is argued that scientiﬁc and
practical implications of this integrated assessment focus on multi-functional options and contribute to
more sustainable practices in future landuseplanning. Themethodoperationalizes the ecosystemservice
approach and social impact analysis and demonstrates that social demands and provision of ecosystem
services are inherently connected.
© 2014 Elsevier Ltd. All rights reserved.
Introduction
The coastal lowlands and estuaries of northwestern Europe are
constantly changing and the population is dealing with increasing
competition for space and resources. Today, the increasing use of
resources is leading to growing pressure and conﬂict between the
different forms of land use and ecosystems (e.g. European Union,
2012). In relation to southern coastal regions of the North Sea, the
natural and societal systems must also deal with the consequences
and effects of climate change (Nicholls et al., 2007). For the coast of
the Wadden Sea, Katsman et al. (2011) estimate a regional sea level
rise of 0.40–1.05m by 2100. Additionally, the North Sea coastal
areas are also exposed to signiﬁcant and increasing storm events
(Beniston et al., 2007; Grabemann andWeisse, 2008; Nicholls et al.,
2007; Woth et al., 2005) and shifts in precipitation’s scale and time
(Beniston et al., 2007; Jacob et al., 2008; Spekat et al., 2007).
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Necessary changes in current land use management may lead
to both beneﬁcial and adverse effects on human well-being and
the ecosystem health of a region. Therefore, long-term anticipa-
tory and spatially explicit courses of action are required. There
is an obvious need for adaptive planning strategies which will
lead to more sustainable development and promote human well-
being (e.g. Ahlhorn, 2009; Bormann et al., 2012). The objective
of this paper, therefore, is to develop an applicable methodology
for sustainable development in land management, combining the
ecosystem services approach and social impact assessment.
In order to ﬁnd sustainable solutions, the ecosystem services
approach has become prominent in the promotion of sustain-
able development and ecosystem-based land use management
(Fisher et al., 2009; de Groot et al., 2010). Ecosystem services,
meaning the goods and services people obtain from ecosystems,
play an important role in sustaining and fulﬁlling human life.
While the ecosystem services approach takes into account effects
on socio-economic factors and contributes to human well-being
by focusing on the supply of ecosystem services (MA, 2003),
social impact assessment identiﬁes, analyses and evaluates the
social impact of projects on people and ecological structures,
and focuses on the process of managing social issues related
to development (Esteves et al., 2012; Vanclay, 2003a; Vanclay,
0264-8377/$ – see front matter © 2014 Elsevier Ltd. All rights reserved.
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2012). Social impacts include ‘the consequences to human popu-
lations of any public or private action’ affecting human well-being
(Interorganizational Committee on Guidelines and Principles for
Social Impact Assessment, 1995, p. 11). Although ecosystems
providedistinct environmental beneﬁts topeople andaffect human
well-being (MA, 2003; UK National Ecosystem Assessment, 2011),
the linkages between the natural and the social spheres and the
mutual feedback mechanisms are not always well deﬁned. There
has been a general lack of understanding on the relationship
between ecosystem services and the social impacts of an inter-
vention (Burdge, 2003; Vanclay, 2003b; Wallace, 2007) and a
strong awareness in coastal management practice over the last
decade that decision-makers and scientists need to jointly address
the challenges of an integrative and interdisciplinary manage-
ment approach (Fish et al., 2011; Österblom et al., 2010; Polasky
et al., 2011). Such an approach would include consideration of the
interdependencies arising from the complex interactions between
nature and society (Carpenter et al., 2009; Slootweg et al., 2001;
Vanclay, 2012).
This paper argues that addressing these linkages, interdepen-
dencies and feedback mechanisms is important, particularly for
regional planning practice, as planners typically deal with bal-
ancing different activities and interests in relation to land use. A
potentially promisingwayof addressing these linkages is the ‘social
impact assessment’ approach (see also Schirmer, 2011; Vanclay,
2012).
Overall, the paper presents a framework and guideline for link-
ing the ecosystem services approach with social preferences and
needs. A guideline such as this could be used to assist planners
and researchers establish amore integrated, possibly participatory,
policy development process, particularly in relation to regional
development.
A key idea behind the guideline is that development and
management processes have to take into account the mutual
interdependencies between environmental and societal changes
caused by planning-related interventions. Generally, a separation
of ecosystemservices and the related social impact on communities
is likely to generate problems and incomplete impact assessments
(Slootweget al., 2001; Chanet al., 2012; deGroot et al., 2010;Nahlik
et al., 2012). To overcome this problem, this paper reports on an
effort to develop guidelines that allow for a consideration of social
and environmental issues in an integrated manner.
The paper argues that our guideline may support decision-
making in this case, as it has the potential to reduce complexity and
can be employed to encourage stakeholder participation. Another
implicationof the guidelinemaybe its ability to produce innovative
courses of action, leading to more sustainable and multi-functional
landmanagement. Finally, the integrated approach developed here
is also essentially transdisciplinary as it involves the natural and
social sciences, and negotiates the separation betweenhumans and
the environment.
The illustrative case employed involved regional governance
processes on regional climate adaptation strategies in the area of
Krummhörn in northwestern Germany (Fig. 1).
The increasing scarcity of resources and expected impact of
accelerated climate change constitute major problems for land use
management in the case study region (see also Ahlhorn, 2009;
Bormannet al., 2012). Change in landuse also affects thepopulation
and thus has a social impact, while the ability of the ecosystem to
provide services might also be affected (MA, 2003; Schirmer, 2011;
Vanclay, 2012). This paper considers a variety of ecosystemservices
and social impacts, combined with science and stakeholder-driven
actions that concentrate on sustainable development and human
well-being.
Assessment methodology
The following sectionwill explainhow the concept of ecosystem
services can be anchored in local decision-making and planning
processes to meet the changing conditions and need for action, as
well as to promote sustainable development.
Fig. 1. Topography of the pilot region of Krummhörn, northwestern Germany. Most parts of the community (159km2, 12,600 inhabitants) are located within low-lying
marsh. Due to the tidal inﬂuence of the North Sea, it is almost impossible to maintain unprotected settlements within the low-lying areas. Today, about one-third of the total
area is below sea level. White = >1m asl, light grey =0–1m asl, grey =0–1m asl, dark grey=<−1m asl. Source: © LGLN, 2012.
Author's personal copy
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Fig. 2. Stepwise approach to participatory adaptive land use planning management as developed and tested in this study. The process schema shows the three main stages
in the approach (setting, proﬁling and integration of ecosystem services and social impacts), including six action-oriented steps. The grey colour indicates the intensity of
stakeholder participation (light grey = low, dark grey=high).
An overview of the methodology applied in this paper is pro-
vided in Fig. 2, which focuses on the so-called process schema.
The process schema presented in Fig. 2 shows the three main
stages of the approach developed. Within the process shown,
the course of action moves from science-driven actions, mean-
ing the use of theoretical background data and literature, towards
stakeholder-driven actions. Stakeholder involvement and engage-
ment is an importantpart of themethodologybecause it implies the
useof local, traditional andexpert knowledgewhile simultaneously
including the stakeholder-based identiﬁcation of ecosystem ser-
vices, key issues, possible impacts, synergies and trade-offs in
decision-making on future land use management. Sustainable
regional development is essentially determined by interaction
between the relevant stakeholders (e.g. agriculture, nature conser-
vation, tourism, water management and policy). A key analytical
aspect, therefore, in understanding the linkages between ecosys-
tem services and the social impact implies an understanding of the
positionof eachof the stakeholders. The analysis, therefore, sets out
to investigate the knowledge, experiences and needs of each stake-
holder in relation toachievingbetterdevelopmentoutcomes for the
region affected (see also Salter et al., 2010). The ecosystem services
approach is used as a strategy to integrate local ecosystem services
– ecosystem-based material and non-material resources as the
source of supply from which beneﬁts are produced – into decision-
making (MA 2003). Similarly a social impact assessment promotes
the inclusion of the social impacts of an intervention on the com-
munity in any decision-making process (Vanclay, 2003a; Vanclay
and Esteves, 2011). The basic idea of the methodology, there-
fore, is that the ecosystem services describe the supply side, while
the social impact concerns the stakeholders’ requirements and
reﬂects the demands of the stakeholders with regard to changing
environmental conditions. The consideration of both parameters
should thus promote the sustainable development of the region
affected.
Setting
The ﬁrst step was to deﬁne the setting and scope of the
spatial planning activity (the intervention). This step involved
a review of policy documents and related background material
from the region. In a second step, the theoretical identiﬁca-
tion of the ecosystem services and social impacts categories
reduced the complex terminology of the natural and climate
sciences into understandable units, with these categories deter-
mining the indicators which would be used as guidelines for
extracting information in the interviews. Numerous ways of
categorizing ecosystem services can be found in the literature
(Constanzaet al., 1997;deGroot et al., 2002;UKNational Ecosystem
Assessment, 2011). Following the MA (2003), this paper classi-
ﬁed ecosystem services along functional lines and focused on four
categories: provisioning, regulating, cultural and supporting ser-
vices.
Human well-being not only depends on ecosystem services but
also on the perceptions, interests and needs of the wider commu-
nity. Therefore, social impact assessment is considered to be an
appropriate concept to systematically examine and analyze state-
ments about how people feel and might respond to changes in
their region and how changes might affect their lives (see also
Burdge, 1999, 2003; Vanclay, 2003a; Vanclay and Esteves, 2011).
Based on Vanclay (2002), the social impacts were divided into six
different categories: personal, developmental, economic, climate
change, cultural and ecological impacts.
Another aspect of the setting is stakeholder engagement. In this
methodology, efforts were thus made to include all of the relevant
stakeholders and to actively involve their experiences and knowl-
edge in relation to land management (e.g. Flannery and Cinnéide,
2011; Neef and Neubert, 2001) in the research process. The criteria
for selecting the stakeholders related to their individual back-
ground and knowledge about regional land use and management,
Author's personal copy
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Table 1










National park authority of Lower
Saxony
Biosphere Reserve authority, Lower
Saxony
NABU Woldenhof (Nature and
biodiversity conservation union, NGO)
Agriculture
Farmers Association East Frisia
Farmer







State estate agency, Norden
Representative of the community of
Krummhörn
Tourism Tourism Association, East Frisia
as well as ensuring a balance of different sectors. Table 1 presents
the different stakeholders and their speciﬁc ﬁelds of interest.
Proﬁling
Following the process schema (Fig. 2, proﬁling), a stakeholder
dialogue in the form of semi-structured interviews was used to
identify important social and environmental issues in order to
improve decision-making, data selection and the analysis. There-
fore, semi-structured expert interviews were used as a suitable
tool to discuss social and ecological concerns and contribute
to the understanding of complex relationships (see also Bogner
et al., 2009; Flick, 2006). The advantages of semi-structured expert
interviews include the ﬂexibility of the interviewer to adapt to
the stakeholder, a continuous communicative interaction process
between expert and interviewer, the ability to correlate various
statements, the critical questioning of competing alternatives and
the building of mutual trust (Flick, 2006).
To structure the interviews and address issues of crucial inter-
est, a questionnairewas used. This questionnaire addressed central
problem deﬁnitions, included open and hypothesis-directed ques-
tions and encouraged open dialogue (e.g. Bogner et al., 2009;
Flick, 2006). The semi-structured interviews were conducted with
a sample of fourteen experts who represented crucial sectors of
the case study region, namely, water management, agriculture,
nature conservation, policy and tourism (Table 1). The question-
naire included questions about the personal background of the
experts and solicited their opinions concerning sustainable land
management and changes in current land usewithin the case study
region.
The second step of the proﬁling process incorporated the selec-
tion, editing and analysis of data from both the literature and
the interviews. The semi-structures interviews were recorded and
transcribed, providing a qualitative data set for identifying crucial
information on ecosystem services and social impacts. A structured
qualitative content analysis was performed on the transcripts. The
theoretically developed categories of ecosystem services and social
impacts were used as guidelines for screening the material and
interpreting and extracting the information. Information about the
environmental and social contexts and the latest opinions on these
were gathered.
Fig. 3. Integration of ecosystem services and social impacts in the sphere of spa-
tial planning. Constitutive impacts inﬂuence all categories of ecosystem services,
whereas indicative impacts directly inﬂuence one category of services.
Integration of ecosystem services and social impacts
The interviews were used to identify the participants’ perspec-
tives on the ecosystem services within the case study region and
the social impacts that the experts considered to be relevant and
caused by interventions in the environment. In quantifying the
results of the interviews, these services and impacts were used as
indicators: (i) to promote the process of their integration and (ii) to
analyze causalities and characteristics. Fig. 3 summarizes the rela-
tionships of ecosystem services and social impacts by compressing
the stakeholder’s suggestions into the previously developed cat-
egories. The result is an assessment of interests, preferences and
needs in relation to natural resources, leading to the overall goal
the development of a sustainable land use strategy ready for imple-
mentation.
Results
The results from the conducted process schema suggest an
aggregation of ecosystem services, indicative social impacts and
constitutive social impacts (Fig. 3) as keys to integrating ecosys-
tem services into spatial planning. This section provides examples
on how ecosystem services are interlinked with social impacts,
and which factors may be crucial for the development of sustain-
able land use management strategies. The process of analysing the
data gathered in the semi-structured expert interviews made clear
that social impacts are interlinked with the ecosystem services
approach, particularly when changes in land use are taking place.
Stakeholder participation in our study included the consulta-
tion (through interviews and dialogues) with experts representing
important sectors of society (Table 1). In this study, the ecosystem
services and social impacts were spatially deﬁned by the stake-
holders and the area in which the changes and activities were
occurring. Deﬁnitions of services and indicators were adjusted
and amended according to the stakeholders’ statements (see
Tables 2 and 3). The research process demonstrated why it is
Author's personal copy
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Table 2
List of social impacts assessed in the coastal region of Krummhörn. Based on Vanclay (2002), the impacts are divided into two categories
of constitutive impacts (personal and development impacts) and four categories of indicative social impacts (economic, climate change,
landscape and ecological impacts). The criteria are deﬁned according to Vanclay (2002) and by the stakeholders. The right side of the
table illustrates the sectoral distribution of the stakeholders’ statements. The colours of the boxes indicate the percentage of expression of
opinions concerning the criteria. W=water management, N=nature conservation, A= agriculture, P =policy, T = tourism. Grey=>66%, light
grey =33–66%, white = <33%.




Attachment to place Sense of place, regional belonging, how people feel about their surroundings, community cohesion.
Obligation to ancestors 
and traditions




Participation and integration in decision-making 
processes, transparency.
Positive outcomes Interventions and new courses of action should lead to positive outcomes for all affected parties.




Need for adaption 
measures
Aspirations for the future, change in thinking concerning 
climate change impacts and current land use 
management.
Positioning of new land 
use strategies
Not in my backyard mentality, development of regional 
schemes, presence of planning activities.
Competing land uses
Decrease of competing land use by consensus finding 
and combinations between diverse land uses, multi-
functionality.
Compliance with 
property rights and 
values
Avoidance of fear of expropriation and losing land and 
perspectives, concerns of displacements.
Need for a long-time 
view





Security of income Impact on the security of income and employment.
Economic prosperity and 
resilience of the region
Land use elements that promote well-being and 




Maintenance of agricultural and grassland to ensure all 
kinds of related demands.
Security of food and 
drinking water supply







influences of increasing 
sea level, inland water 
levels, droughts, dike 
overtopping
Due to changes in land use, negative impacts of climate 
change induced alterations might be reduced and the 
feeling of safety might be strengthened.
Perception of safety
Changes which are leading to a decrease in the degree 
of risks (technical und non-technical solutions), feelings 




Aesthetic quality, beauty 
of the landscape 
Effects on visual impressions concerning the landscape 
and how changes influence the well-being and sense of 
place. Visual impacts, outlook, exposure to noise.
Presence of tourists Impacts of tourists on daily life, disruption to daily living practice. 




Beauty of nature Influence of changes on the beauty of nature.
Organic management, 
sustainable use of 
resources
Effects of organic management (natural sound 
production methods, inclusion of nature conservation 
measures, sustainable land use). 
important to work with open categories and an inductive analysis
as it encouraged the stakeholders to providemore background data
and thus be more actively engaged in determining the research
objectives.
Tables 2 and 3 provide an overview of the classiﬁcation of social
impacts and ecosystem services. Each category of social impacts
and ecosystem services includes a set of indicators. In addition to
the associated social impacts’ and ecosystem services’ criteria, both
tables provide a sectoral distribution of the stakeholders’ state-
ments. The dark colour indicates a high percentage of expression of
opinions concerning one criterion, whereas the white boxes indi-
cate that there is no statement concerning the criteria.
Integration of constitutive impacts in spatial planning
The results suggest that consideration of constitutive social
impacts (Table 2) is the basic requirement for a management
process that takes stakeholders’ relationships, concerns and
prospects into account. These impacts refer to (i) constitutive
personal impacts, addressing people’s community identiﬁcation
Author's personal copy
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Table 3
List of ecosystem services provided by the coastal ecosystem. The services (serving as indicators) are divided into: (i) provisioning, (ii)
regulating, (iii) cultural and (iv) supporting services (MA, 2003). The criteria are deﬁned according to MA (2003) and by the stakeholders. The
right side of the table illustrates the sectoral distribution of the stakeholders’ statements. The colours of the boxes indicate the percentage
of expression of opinions concerning the criteria. W=water management, N=nature conservation, A= agriculture, P =policy, T = tourism.
Grey=>66%, light grey =33–66%, white = <33%.
Category Service Criteria provided by the local stakeholders and according to MA (2003) W N A P T(Indicator)
Provisioning 
Services
Food production Plant and animal material which is used as food or for the production of food.
Forage production Dairy farming and forage production.
Green energy 
production
Organic material serves as source of energy and is used 
for energy generation.
Fresh water Within dry periods the retained fresh water might be used for irrigation measures and drinking water supply.
Regulating 
Services
Prevention of saltwater 
intrusion
Due to a freshwater polder the decrease of groundwater 
level might be reduced and the hydrostatical pressure 
increased. 
Wave attenuation Natural vegetation structures like salt marshes lead to wave attenuation and promote coastal protection. 
Hazard regulation by 
water retention
Retention areas for inland floods (extreme precipitation) 
and saltwater (dike overtopping). 
Erosion control
Avoidance of soil erosion due to water, wind or incorrect 
management which leads to soil degradation or soil 
damage.
Reduction of 





Regional belonging, the willingness to live there, 
traditional relations and land use in terms of ecosystems 
(‘natural’ landscape features).
Recreation, tourism Attractive landscape and biotopes features strongly linked with the ecosystems and landscape.
Supporting 
Services
Biodiversity Diversity of species, genes and ecosystems. Habitats for species.
Quality of soil 
Soils are habitats and livelihoods for plants, animals and 
human. They act as a groundwater filter, store nutrients 
and accumulate organic matters.
and connections as well as (ii) constitutive development impacts,
addressing the expected effects of changes in land use and the per-
ceptions and aspirations concerning new developments in general
(Fig. 3 and Table 2). From the stakeholder point of view, these
impacts are of fundamental concern to any course of action and
determine access to the regional actors. To meet the constitu-
tive social impacts within planning sessions, it is necessary, from
the researchers’ side, to communicate goals transparently and in
understandable terms.
Regarding the constitutive personal impacts, attachment to
place is of high stakeholder relevance in the case of a regional inter-
vention (see also Vanclay, 2012). Most of the stakeholders in our
case study were born and raised in the community and therefore
had a strong sense of regional belonging and community cohesion.
In addition, an obligation to their ancestorswas also important. The
people of East Friesland feel strongly connected to their traditions
and history, something especially true in relation to ﬂood protec-
tion measures. They are concerned that the land their ancestors
reclaimed from the sea might be taken back again. Furthermore,
the stakeholders feared that current ﬂood protection structures
would be endangered by new developments. Therefore, active par-
ticipation in transparent decision-making was highly important
to every stakeholder and seen as obligatory for further planning
processes. For most of the stakeholders it was important that the
planning of new land use management strategies had positive out-
comes for all participants. Trust is one element of social well-being
that has strong social effects. On the one hand, some stakeholders
did not trust politicians because they feared the negative effects of
policy-making. On the other hand, all of them thought highly of the
regional water control boards.
Overall, the results of the interviews concerning constitutive
development impacts suggest the need for adaptation measures
concerning climate change (Table 2). Nevertheless, the stakehol-
ders’ opinions concerning climate change and possible adaptation
measures differed. Almost all of the stakeholders were uncertain
about the possible effects of climate change with regard to agri-
cultural areas. Some considered that agricultural processes might
suffer, while others thought that new developments might result
and new species might immigrate. The stakeholders thus suggest
that climate change both threatens and provides new opportuni-
ties for future land use management. The positioning of new land
use measures and strategies was considered to play a signiﬁcant
role in alleviating any disruption to daily life caused by new devel-
opments. At present, there is already competition for land and the
stakeholders expected that this would increase in the future. With
respect to changing land use in the future, some stakeholders were
concerned about resettlement and expropriation due to newdevel-
opments. In addition, every stakeholder expressed a fear of losing
land and opportunities. Compliance with property rights and val-
ues proved to be a factor which inﬂuences spatial decision-making
and spatial development processes.
Integration of social impacts and ecosystem services
Thecombinationofdirect, indicative social impactswithecosys-
tem services is rather complex (Fig. 3 and Tables 2 and 3). Their
relationship provides a set of causalities, dependencies and feed-
back loops: on the one hand, the indicative social impacts describe
the feelings, expectations and needs of the community’s demand
for ecosystem services. Therefore, the provision of ecosystem
Author's personal copy
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services is directly inﬂuenced by the indicative social impacts. On
the other hand, ecosystem services describe the supply of natural
resources, in other words, the supply of services inﬂuences societal
demand in turn the indicative social impacts.
Fig. 3 illustrates in detail that the indicative economic impacts
described in Table 2 interact with provisioning ecosystem services
(Table 3). The economic impact is related to the social impact in
terms of economic activities, material well-being and the prosper-
ity of the community (Vanclay, 2002), with provisioning services
obtaining to the products people derive from ecosystems (MA,
2003). In this respect, the results suggest that following societal
demandsareofhigh relevanceandenhance thematerialwell-being
of the people. This includes security of income, economic prosper-
ity and the resilience of the region, the maintenance of agricultural
and grassland areas as well as food security and drinking water
supply. These demands are fulﬁlled by provisioning ecosystem ser-
vices: food, forage and green energy production and fresh water
retention, for drinking water extraction or agricultural use. Within
the stakeholderdialogue, theprovisioningecosystemservicesbuild
up a basis for the regional economy, especially characterized by the
provision of products. The indicative economic impacts support the
importance of the provisioning services which are strong supply
directed needs.
The indicative climate change impacts refer to the stakeholders’
conception of combating the negative effects of climate change,
such as storm surges or river run off, as well as the perception of
safety (Table 2). The interviews clariﬁed that most of the stakehol-
ders were not aware of regulating services provided by ecosystems
for hazard regulation, such as water retention areas or wave atten-
uation (Table 3). For example, only a few stakeholders believed
that retention areas were useful to relieve ﬂooding (Table 3, white
boxes), although the indicative climate change impacts were of
high relevance (Table 2, grey boxes). The water management sec-
tor, in particular, emphasized that as long as the coastal protection
continues as it is today, safety will be ensured. Additionally, stake-
holders from all sectors, apart from nature conservation, argued in
favour of the technical strengthening of the dikes with concrete,
asphalt or sheet pile walls. By explaining regulating ecosystem
services and their potential as alternative possibilities to current,
mostly technical solutions, the stakeholder dialogue ascertained
that stakeholders are now in a process of increasing awareness
concerning the advantages and relevance of regulating services.
The results suggest that indicative landscape impacts (Table 2)
are linked with cultural ecosystem services (Table 3). Cultural
ecosystem services concern the non-material beneﬁts that people
obtain from ecosystems and are related to people’s behaviour with
regard to creating opportunities for recreation and cultural devel-
opment (MA, 2003). Indicative landscape impacts are determined
by the stakeholders’ interests in and perceptions of the aesthetic
quality of the landscape, its liveability and how people feel about
their surroundings (Vanclay, 2002). Cultural services, such as com-
munity identiﬁcation and connection as well as recreation and
tourism based on the ecosystems, promote human well-being. In
the stakeholders’ opinion, the aesthetic and recreational value of
the landscape was precious. The residents identiﬁed with the land-
scape, and it was thought that visible changes to it might lead to
an ‘alienation of the culture’. The stakeholders from the agricul-
tural, political and tourism sectors emphasized that East Friesland
is a human-made landscape and not ‘natural’. In their opinion,
the important elements of the landscape are the diversity of land
uses, its pastoral, traditional and idyllic character, as well as the
cultural–historical value of the terp villages (historical settlements
built on artiﬁcialmounds up to 5mabove sea level in the case study
region, which before dikes were built, served as ﬂood protection
measures), representing the typically East Frisian landscape. Both
the presence of tourists and recreation opportunities are promoted
by the landscape and the unique ecosystem. The community of
Krummhörn depends on the presence of tourists (social impact)
as an important sector of the economy, maintaining employment
as well as income levels. In addition to these positive effects, some
stakeholders mentioned that tourism also disrupted daily life and
negatively inﬂuenced the landscape andenvironment.However, all
stakeholders expected an increase in tourism in the coming years.
The tourism sector works with ecosystem services associated with
typical regional images such as grazing cows, the water and coastal
areas and the structured and idyllic character of the community of
Krummhörn. Due to changing land uses some stakeholders feared
that the attractiveness of the landscape might decrease. It was con-
sidered very important to maintain the typical character of the
region.
Supporting ecosystem services (Table 3) are underlying func-
tions, such as biodiversity and soil quality, which are necessary
for the production of all other ecosystem services (MA, 2003). The
results suggest that these functions are associated with indicative
ecological impacts (Table 2), relating to the stakeholders’ feelings
andaspirations about environmental issues, such asnatural beauty,
organic management and the sustainable use of natural resources.
In addition, the impact of ‘beauty of nature’ is correlated with
the service ‘biodiversity’. In the stakeholders’ opinion, the vari-
ety of species is crucial to natural beauty and its maintenance is
highly relevant to the preservation of biodiversity. However, their
aspirations and perceptions concerning nature protection differed
slightly. Thenatureprotection sector favouredan increasing, exten-
sive use of grassland. Nature protection and conservation was also
highly signiﬁcant to the agricultural sector, which emphasized the
connection between nature protection and agricultural use, such
as production-integrated compensation measures or increasing
organic and regional management.
Based on these results, the development of newsustainable land
use management strategies can be promoted. The results make
it clear that the stakeholders favoured multifunctional land use,
combining different elements, to create mosaic structures and bal-
ancing the supply and demand of ecosystem services. The future
development of the landscape in the region and the ongoing cross-
sectoral participation in decision-making were of special interest
to the stakeholders. However, an essential aspect in spatial plan-
ning activities is an understanding of the stakeholders’ perceptions,
interests and needs, not least because stakeholders are responsible
for the implementation of new planning strategies.
Discussion
Overall, the case study has shown that current and future
land use management will likely face an increasing demand for
resources provided by local ecosystems, while the possibilities of
supply will be limited and decrease, partially due to changes in the
landscape. Social demands and ecological supplies are not indepen-
dent variables, but interact, and it is necessary to raise stakeholders’
awareness of these linkages. The guideline presented in this paper
delivers such an approach, required for adaptive spatial planning
(Chan et al., 2012; de Groot et al., 2010; Esteves et al., 2012; Nahlik
et al., 2012).
The proposed process schema for coastal land management
was tested on the Krummhörn case, considering ecosystem ser-
vices and social issues in a balanced and holistic manner. Involving
stakeholders in data collection is useful (Fig. 2, grey background),
as they are affected by interventions and, therefore, are able to
identify problems and develop ideas and solutions, which in turn
enhance the practicability and long-term viability of an interven-
tion (see also Bryson, 2004; Eden and Ackermann, 1998; Freeman,
1984; Gregory and Keeny, 1994; Vanclay, 2012). In other words,
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they are considered to be experts who act as sectoral represent-
atives of a speciﬁc ﬁeld of action and, generally, have privileged
access to information and take on speciﬁc responsibilities (see
also Flick, 2006). Their involvement conformswith generic insights
into and literature on stakeholders and stakeholder participation
typical to sustainable regional development. Furthermore, stake-
holder participation in planning activities is deﬁned as a process
in which stakeholders play an active role in determining the
research objectives and their effectiveness throughout the entire
research process (Bell et al., 2012; Reed, 2008; Schirmer, 2011).
Chan et al. (2012), Díaz et al. (2011) and Nahlik et al. (2012) high-
light the need for stakeholder integration and the development
of interdisciplinary methodological approaches in order to under-
stand mutual connections between natural and social subsystems.
The guideline presented in this paper was applied in a regional
governance process and revealed that stakeholder engagement,
participation, involvement and dialogue is needed at every process
phase (Fig. 2) to gain a holistic overview of possible development
schemes (see also Baines et al., 2003). This ﬁnding reﬂects the
general academic understanding of integrated water and coastal
zone management, which argues for the incorporation of differ-
ent layers of governance, participation, knowledge generation and
stakeholder support to implement policies (Pickaver et al., 2010).
As noted, this paper highlighted stakeholder participation through
semi-structured interviews, making this the ﬁrst phase of an ongo-
ing participation process, as the research has also shown that
the development of planning strategies is continuous and time-
consuming.
The results also reveal that stakeholder-driven actions offer a
series of practical contributions to planning processes. They (i)
help to identify development goals such as sustainable develop-
ment and (ii) verify the positive outcomes and reduce the negative
impacts of an intervention on people and the landscape. Further-
more, ongoing interactions with multiple stakeholders improve
the identiﬁcation of local ecosystem services and key social
issues.
In order to develop a substantive communication process and
support the development of sustainable land use management
strategies it is important to make scientiﬁc language more under-
standable. For example, Pidgeon and Fischhoff (2011) highlight the
crucial role of scientists in making the complex climate-related
researchunderstandable topolicymakers and thepublic. The inves-
tigation illustrated that in land use management practice it is
impossible, or at least very difﬁcult, for some stakeholders or plan-
ning experts to work directly with ecosystem services. This is not
because they have no interest in this approach and the related gen-
eral considerations, but because of present they are not speciﬁcally
trained in or familiar with the ecosystem services approach as a
foundation forplanningprocesses. The resultsdemonstrate that the
use of social categories and impacts leads to a better understand-
ing (see also Vanclay and Esteves, 2011). The stakeholders tend to
rely heavily on social units as their guiding framework. It is com-
mon for stakeholders to think in terms of social units because they
identify with speciﬁc social impacts that are of relevance to them
in relation to any action. The application of a social impact analysis
within the sphere of planning presented here creates possibilities
to integrate the ecosystem services approach into sustainable plan-
ning processes. In our case study, the stakeholder-driven process,
in particular, contributed to an overall picture of the community
affected and provided a broad background for categorizing impor-
tant ecosystem services and social impacts (see also Esteves et al.,
2012). The stakeholder dialogue raised awareness with regard to
the need for adaptive strategies that would lead to sustainable
development and human well-being in the community, as well as
an understanding ofwhat type of impact human interventionsmay
have on natural systems.
This paper has substantiated this role for integrated coastal land
use management through linking social impact analysis with the
ecosystem services approach (Fig. 3). The guideline presented deals
with various conceptions and perceptions, thereby attempting to
express themasmuchaspossible in a language speaking to the real-
ities of the experts, and aiming for mutual understanding between
researchers and stakeholders. Within the sphere of spatial plan-
ning, the investigation suggests that it should be obligatory to take
constitutive impacts into account in the strategic development of
planning activities. Consideration of the constitutive impacts is
essential to all stakeholders, as they exert an inﬂuence on more
than one category of ecosystem services and are relevant through-
out the planning process, while indicative social impacts inﬂuence
and depend on just one category of ecosystem services (Fig. 3).
The results suggest that science-driven actions are based on the
strengths of the ecosystem services approach and social impact
assessment (Fig. 2). Both concepts aim for ecologically, sociocul-
turally and economically sustainable development that enhances
human well-being (MA, 2003; Vanclay, 2003a). Within the guide-
line, the ecosystem services approach is used as a strategy to
integrate the management and assessment of natural resources
into complex human–environment systems (MA, 2003). Addition-
ally, social impact assessment assists in the identiﬁcation, analysis
and evaluation of the social impacts of an intervention on a com-
munity and regional ecological structures. It provides a qualitative
evaluation of the social impacts as a tool for decision-makerswhich
can be used in planning processes, and which triggers adapta-
tion measures (see also Burdge, 1999, 2003; Esteves et al., 2012;
Vanclay, 2002; Vanclay, 2012).
In order to reduce complexity and organize the ﬂow of infor-
mation, one step in developing the guideline was the creation of
categories of ecosystem services and social impacts (Fig. 3 and
Tables 2 and 3). During the investigation it became obvious that
including local, traditional and practitioner knowledge from stake-
holders in strategydevelopment generally improves the theoretical
understanding of development in coastal areas. It may also assist
the evaluation of the potential beneﬁts and risks (see also Vanclay,
2003a). The results suggest the effectiveness of management pro-
cesses is improved by using practitioner knowledge. Additionally,
the use of local knowledge has been revealed as essential for the
evaluationand identiﬁcationof trade-offs andsynergies concerning
possible planning impacts. The distribution of stakeholder state-
ments shown in Tables 2 and 3 demonstrates that different sectors
have different requirements concerning the indicators and asso-
ciated criteria. The crucial elements resulting from stakeholder
involvement in planning activities include the better consider-
ation, effectiveness and acceptance of an intervention within the
community. This leads to participatory, informal and transparent
decision-making processes, awareness-raising, trust-building and
knowledge-sharing (Baines et al., 2003; Esteves et al., 2012; MA,
2003). These positive elements can be achieved through interac-
tions between the theoretical and practical aspects presented in
the guideline (Fig. 2).
The research reveals that stakeholders need to feel that their
opinions will contribute to potential development processes and
that they are actively involved. Another tool that might make pos-
sible changesmore concrete is the creation of scenarios (Chan et al.,
2012). Scenario planning supports decision-making with regard to
uncertainty and integrates new strategies in order to justify possi-
ble consequences (Mietzner and Reger, 2005; Bishop et al., 2007).
The guideline presented here is based on the needs of infor-
mal planning practices, integrating the particular interests of the
stakeholders. The analysis mainly considered the dependencies
between ecosystem services and social impacts, and illustrated
that the social impacts were more connected to such services than
was generally thought. It is interesting to note that an even richer
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variety of interactions between social impacts and ecosystem ser-
vices may actually occur. During the research process it became
obvious, for example, that there may be both direct and indirect
social impacts. In order to evaluate these kinds of linkages, social
impacts must be dealt with in a more ﬂexible manner, thereby
discerning their relationships with various categories of services
and uncovering their more indirect effects. For example, the fear of
increasing drought or increasing inland water levels is associated
with regulating services (direct), but could also affect food, forage
or green energy production and therefore be related to provision-
ing services (indirect). Another example is the presence of tourists.
With respect to cultural services, tourismmay disrupt daily life and
landscapes (direct). However, it is also necessary for the economic
prosperity of the region and may be dependent on the implemen-
tation of new land use strategies and inﬂuenced by provisioning
services (indirect). Theextensionof theguideline through the inclu-
sionofdirect and indirect impactsmightbeof interest inany further
economic evaluation of possible planning measures.
The development of improved land use strategies for the var-
ious changing land use patterns is vital to minimize climate
change impacts and increase adaptive capacity in a given region.
Approaches coping with these challenges and several processes
have provided ﬁrst results recently. Projects aiming at adaptive
spatial planning projects like Climate Proof Areas (2009) or Com-
Coast (Ahlhorn, 2009; Bormann et al., 2012) are dealing with
consequences of climate change and suggest innovative adapta-
tion strategies for the North Sea coastal regions. The dynamic and
interdisciplinary process reﬂected in the guideline promotes sus-
tainable landmanagement strategies and is iterative. The reduction
of uncertainty and the identiﬁcation of how different stakeholders
are affected by the interventions are also of central interest (see
also Schirmer, 2011). Future research should address the beneﬁts
andweigh the surplus value of reduced or increased ecosystem ser-
vices against the anticipated beneﬁts or adverse effects of proposed
developments. Monitoring and evaluation processes, as well as ex
post studies, should also be included in the management process.
Conclusion
Adaptive strategies are the basis for sustainable land use man-
agement. Spatial planning processes aimed at the development of
such sustainable strategies inﬂuence the structures of communities
and ecosystems. For these reasons, the development of new land
use management strategies requires a well-balanced framework
which takes both social and ecological issues into account.
This paper developed a guideline which integrates both the
social impacts of interventions and the ecosystem services affected
by interventions into a participatory process. This planning and
assessment guideline assists in understanding the interests and
needs of the wider community and integrating stakeholders into
the planning process. As we have seen, stakeholders’ views and
needs are crucial in developing a local planning framework through
multi-step informal processes.
The advantages of an aggregation of the ecosystem services
approachwith social impact assessment are suggested to be related
to the following points:
- The research process has made it obvious that the scientiﬁc back-
ground of the ecosystem services approach is often not easy
to communicate. In addition, the stakeholder communication
process is strongly connected to stakeholder perceptions and
experiences. Stakeholders typically express their perceptions and
needs in social terms. An understanding of the social impacts is
necessary to help integrate the concept of ecosystem services
into planning processes, allowing the translation of the various
stakeholder perspectives into scientiﬁc discussions on ecosystem
services.
- The guideline optimizes decision-making processes by applying
qualitative research. As shown, this kind of research incorpo-
rates social demands into ecosystem-based research and thereby
allows a better understanding of humanwell-being. In addition, it
reduces the complexity of scientiﬁc language and helps to engage
stakeholders.
The results reveal how both the ecosystem services approach
and social impact assessment support stakeholder-driven adaptive
land use planning and management. This ﬁnding is illustrated in
Fig. 3 and with the help of Tables 2 and 3. An aggregation of both
approaches tends to promote the integration of the ecosystem ser-
vices approach into planning processes and delivers substantial
contributions to the development of sustainable spatial planning
projects. The results suggest that the social impacts can be used
as a ‘map’ to assist the guidance of ecosystem services. These
social impacts may be characterized by the demands of society, as
expressed by the stakeholders involved. Additionally, interdepen-
dencieswith respect to society (social impacts)maybe examined in
relation to their inﬂuence and the understanding of ecosystem ser-
vices and future development schemes. Therefore, the integrated
process discussed here is a step forward, away from conceptual
frameworks, theories and more formal ways of practical integra-
tion (Daily and Matson, 2008) towards an informal and practical
approach, thereby making planning and decision-making more
effective (de Groot et al., 2010).
The case study revealed that an evaluation of causalities and
characteristics that take stakeholders’ opinions into account leads
to an assessment of their interests, preferences and needs in rela-
tion to natural resources. This guideline is likely to provide an
adequate basis for the development of action-oriented suggestions
concerning spatial planning strategies. The concept of sustainable
development was shown to be applicable when environmen-
tal and socioeconomic impacts are considered in an integrated
way. Reﬂecting on the guideline, it is apparent that on the one
hand research and knowledge about environmental and func-
tional changes alone, for example climate change, cannot steer
such processes. However, on the other hand, the consideration
of social change processes without consideration of the impacts
on or due to changes in ecosystems is also not adequate. There-
fore, a transdisciplinary approach is necessary, addressing and
incorporating the interdependency of nature and society and lead-
ing to a holistic understanding of change processes. Within the
guideline, the borders of research have been exceeded and action-
oriented suggestions for sustainable landusedeveloped, enhancing
the interactions between science and society through stakeholder
engagement and decision support.
The guideline presented delivers a cross-sectoral, participatory
approach promoting sustainable coastal land use planning that
focuses on the supply and demand of resources. A crucial aspect
is to initiate informal planning sessions aimed at the fulﬁlment of
multiple demands by taking local and regional actors’ knowledge
and opinions into account. It is suggested that the participatory
approach allows for the merging of the scientiﬁc concepts of the
ecosystem services approach and social impact assessment. The
interactionwith stakeholders in the researchprocessdemonstrated
that transparent and participative planning sessions are neces-
sary to achieve sustainable land use management and to take into
account the different ambitions and needs of the various sectors.
During the research process, the stakeholders saw the additional
value of the guideline, which assisted them to understand sustain-
able landmanagement and inﬂuenced further actions. Additionally,
the participative process also indicated that the willingness of
stakeholders to adopt innovations in decision-making processes
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increases in accordance with their level of participation in the
development process.
The proposed guideline deepens our understanding of the
mutual dependencies and interactions between ecosystem ser-
vices and their social impacts and promotes interdisciplinary,
integrative research as well as the transfer of courses of action
for decision-makers. The guideline offers a new basis on which
to successfully make decisions and also promotes a collaborative
and transparent planning process. By facilitating the incorporation
of ecosystem services into the decision-making process, ecosys-
tem services become projectable, while the impact assessment
strengthens the ecosystem services approach by incorporating the
demands of society. Clearly, the different interests of the stake-
holders must to be brought together and when stakeholders with
individual expertise work together they will be able to further
enhance future projects. Thus, in cooperation with local stakehol-
ders, it is possible to develop new sustainable land management
strategies that take a holistic view.
The guideline uses social impact analysis as a bridging concept
to make the ecosystem services approach more accessible, trans-
lating social impacts into ecosystem services. The guideline also
helps explain possible land use changes arising from the sphere
of planning in terms of social impacts. This operationalization of
the ecosystem services approach and social impact analysis shows
that social demands and the provision of ecosystem services are
inherently connected.
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